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1.0   Introduction

This Soil Vapor Intrusion Mitigation Work Plan (SVIMWP), drafted by AECOM Technical Services, Inc.
(AECOM), describes activities associated with mitigation of soil vapor intrusion, including the
installation of active sub-slab depressurization (SSD) systems at properties in the vicinity of the former
Duracell Inc. Site (hereinafter referred to as the “Site”).  The Site is located at 60 Elm Street in the
Village of Sleepy Hollow, Westchester County, New York and is listed by the New York State
Department of Environmental Conservation (NYSDEC) as Registry No. 360011.  The location of the
Site is depicted on Figure 1. A vapor intrusion investigation was completed by AECOM in February
2020 which resulted in the recommendation of vapor mitigation action for the structures located at six
properties in the vicinity of the Site (AECOM, 2020). The vapor mitigation action proposed herein is to
install SSD systems at these properties. Although this SVIMWP is being submitted for the properties
( Table 1) listed below, if any additional SSD systems are required in the future, this SVIMWP can be
followed as appropriate. The locations of the properties where SSD systems will be installed are
shown on Figure 2. This work plan identifies and describes the tasks necessary to design and
construct the SSD systems.

Table 1: List Properties for SSD System Installation

Address
Basement
Footprint

(sq ft)
Current Use

20 Andrews Lane 813.6 Residence
20 Andrews Lane

(Slab on grade garage) 1,110.4 Residence

25 Andrews Lane 2,016.3 Residence
30 Andrews Lane 834.1 Residence

35-37 Kendall Avenue 1,276 Residence
39 Kendall Avenue 716.5 Residence
41 Kendall Avenue 1,195.1 Residence

An alternative active mitigation approach or system may be considered pending evaluation of the
results of additional investigation activities in the Expanded Soil Vapor Investigation Work Plan
(AECOM, 2020a). Details regarding such an approach would be provided as an addendum to this
work plan or in a separate work plan.

1.1 Vapor Mitigation Action
The proposed vapor mitigation action is to install SSD systems at structures based on the results of
the vapor intrusion investigations. This technology is preferred by the New York State Department of
Health (NYSDOH) for mitigation in  buildings with a basement slab or slab-on-grade foundation, as is
typical with residential structures. In summary, the proposed action for mitigating potential migration of
VOC vapors into the structures involves inducing a negative pressure gradient between the building
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basement and sub-slab region beneath each building via an active SSD system, similar to a radon
mitigation system. The SSD system is designed to prevent sub-slab soil gas from traveling into living
or working areas by creating a suction area directly beneath the and then discharging it to the building
exterior. The system components primarily consist of fan blower(s), suction piping, exhaust piping, a
monitoring gauge, and electrical service.

This proposed action assumes that all buildings consist of a concrete foundation with concrete slab
and/or a concrete slab on grade. For foundations that are not poured concrete foundations and/or do
not have competent concrete slabs, additional masonry work may be needed to seal the foundation
and/or slab.

This work plan describes a conceptual plan to install site-specific SSD systems in homes near the
Site. This work plan is prepared in accordance with the NYSDEC Division of Environmental
Remediation May 2010 Technical Guidance for Site Investigation and Remediation (DER-10)
(NYSDEC, 2010) and is based on information provided in the Guidance for Evaluating Soil Vapor
Intrusion in the State of New York (NYDOH, 2006), Handbook Sub-Slab Depressurization for Low-
Permeability Fill Material: Design & Installation of a Home Radon Reduction System (EPA, 1991), the
Radon Reduction Techniques for Existing Detached Houses: Technical Guidance (Third Edition) for
Active Soil Depressurization Systems (EPA, 1993), the Radon Mitigation Standards (EPA, 1994) and
Proceedings of the Annual International Conference on Soils, Sediments, Water and Energy
(Hellerich, 2006).

1.2 Work Plan Organization
The SVIMWP describes the Site background, an overview of the procedure for SSD system design
and installation, scope of work/planned activities, and project organization for conducting the SSD
system installations.  In addition, an estimated schedule for implementing the proposed work plan
activities is included. Referenced figures and appendices are found following the work plan text.
Referenced tables are embedded within the work plan text.
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2.0   Site Background

The Site is located at 60 Elm Street in the Village of Sleepy Hollow, Westchester County, New York
(Figure 1) and occupies 1.64 acres on tax parcel No. 15-3-3A.

The Site is currently owned by the Village of Sleepy Hollow and is developed as a parking lot.  The
current Site configuration consists of asphalt-paved parking area equipped with curbs, storm drains,
landscaped islands, and lighting.  The exterior portions of the Site consist of concrete sidewalks
and/or grass and landscaped areas.  A chain-link fence extends along the eastern and southern
property boundaries to separate the adjacent residential properties.

Further background information, including a summary of Site history, previous investigations and
remediation as well as Site geology and hydrogeology is presented in the Phase I Remedial
Investigation Data Summary Report (Phase I RI DSR) (AECOM, 2011).

2.1 Groundwater Quality
As part of the remedial investigation, a Site wide groundwater investigation was conducted in 2015 in
the course of two separate rounds of monitoring to assess the quality of the overburden groundwater
and groundwater flow direction. Laboratory analysis of groundwater samples indicated the presence
of PCE and TCE at concentrations above Class GA standards in two monitoring wells installed on
Site.  TCE concentrations in these two wells ranged from 49 to 89 ug/L and PCE concentrations
ranged from 33 to 45 ug/L.  Depth to groundwater ranged from 52 to 57 feet below the groundwater
surface along the western edge of the Site.  Groundwater was determined to flow generally in a
westward direction.  A detailed description of the groundwater results is provided in the Sleepy Hollow
Groundwater Investigation Report (AECOM, 2018).

2.2 Soil Vapor Investigations
Based on the presence of VOCs in Site groundwater soil vapor investigations activities were
conducted in November 2017, March 2019, and February 2020.  A more detailed summary of results
including sampling locations and figures is provided in the Phase II Soil Vapor Investigation Report
(AECOM, 2019) and the Vapor Intrusion Investigation Report (AECOM, 2020c).  Based on those
results further investigation, monitoring, and evaluation of the potential vapor intrusion pathway
along with vapor mitigation action at six of the nine properties will be conducted.  Sub-slab vapor
and indoor air sampling is proposed for additional properties as described in the Phase IV Soil
Vapor Intrusion Investigation Work Plan (Ph IV SVIIWP) (AECOM, 2020b).  As stated above, this
SVIMWP can be utilized in the future if any additional properties require an SSDS.
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3.0   SSD System Installation Overview

The following subsections provide an overview of the procedure for the design and installation of the
SSD systems at each property identified in Table 1. The design and installation of the SSD systems
will vary depending on site-specific conditions. An outline of the procedure is provided below:

· Initial site assessment.

· SSD system pilot test.

· SSD system installation and performance monitoring.

3.1 Initial Site Assessment and Preliminary Design
An initial site assessment will be conducted at each property in order to note the pre-existing
conditions of the structure that may affect the SSD system configuration or performance. This
assessment will be conducted by AECOM. A site assessment form will be filled out during each initial
assessment and is provided as Appendix A. The site assessment will document the condition of the
slab(s) on grade in each structure, the number and location of sunken floors and separate slabs
present in the structure, the number and location of wall penetrations (e.g. utilities), and the number
and location of air handling appliances. Additionally it is important to evaluate whether the slab is
reasonably intact and note the number and size of any penetrations of the slab including expansion
joints, sumps, pits and cracks.

The homeowner’s preferences for the SSD system will be documented during the initial site
assessment for consideration in the SSD system design such as the location of various system
components (e.g. blower, system piping, suction points). Photographs of the slabs and other features
will be obtained during the site visit.  Where indoor sampling has already been performed previously,
documentation gathered may be relied upon to complete the site assessment in lieu of conducting an
additional site visit.

3.1.1 Soil Gas Entry Points
AECOM will conduct visual inspections of the buildings to identify obvious points of entry for soil gas
into the living space. Floor/wall joints, cracks, and poorly sealed utility penetrations (plumbing,
electrical, heating/cooling) are likely candidates; however, others may exist.

The subcontractor shall take steps to seal slab openings to limit vapor intrusion and improve the
performance of the SSD system. Stone walls of poor condition (e.g. numerous cracks and openings)
in basements or, as part of, foundations also generally will require sealing. Sealants may include
urethane based caulks and non-shrinking grout. All identified soil gas entry points will be sealed prior
to conducting the pilot test.  Based on previous documentation of basement conditions at the subject
properties, it is not anticipated that dirt floors will be encountered.

3.1.2 Preliminary Design
A draft design will be generated by AECOM prior to mobilizing to the property for pilot testing and
system installation. The draft design will be created using typical assumptions for a single-family
residential structure including number of suction points based on the slab area and sub-slab material,
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fan size, and piping layout. The pilot testing data collected will be used to confirm the assumptions
and finalize the design in the field prior to installing the system.  The typical components included in
an SSD system design are further detailed in section 3.3

3.2 SSD System Pilot Test Procedure
The goals of the pilot test are to determine the radius of influence of the suction points, assess the
attainable vacuum over the mitigation area, and to develop the SSD system design including the
number of suction points, piping layout, and fan model. The following subsection describe the pilot test
procedure.

3.2.1 Pilot Testing Data Collection
Pilot testing will be performed, if necessary, to provide information for system design.  Due to the size
and construction of the subject residential structures, it is anticipated that a limited pilot testing
approach may be necessary to determine communication and fan size.  However, if structure
conditions suggest that pilot testing is needed, the following steps may be implemented as described
below.

Pilot testing may include determination of the effective suction field radius of influence will be
determined for the slab, indicating the coverage area from a particular suction point. The lateral limits
of the suction field may be limited by a footing or other obstruction preventing airflow, and/or cracks or
high permeability access to interior or exterior air. Each slab should be tested separately. Lateral limits
of suction field measurements will be collected during the pilot test and will be used to determine the
location and number of required suction points for the SSD system. In addition, the sub-slab suction
characteristics are measured during the pilot test to determine the nature of the sub-slab environment
(i.e. permeability) in order to estimate optimal pipe size and to select the proper fan model.

The steps for determining the effective radius of influence and sub-slab suction characteristics are
listed below:

1. AECOM will determine the location for the pilot test suction point and the temporary pressure test
points adhering to the spacing guidelines set forth in the EPA Handbook (1991). One of the
pressure test points will be installed approximately 1 foot from the pilot test suction point to act as
the scaling baseline point. The remaining pressure test points should be located along several
different axes emanating outward from the suction point.  Pressure test points should also be
located in areas which may be prone to short circuiting, such as near walls or other
penetrations/openings. A temporary pressure test point detail is included on Figure 3.

2. The subcontractor will drill one 3.5-inch diameter suction point through the slab at the designated
location(s). This hole must penetrate through the slab and any vapor barrier present, and into the
fill material below the slab, while avoiding sub-slab utilities. Subcontractor will remove sub-grade
fill material to create a small void space. Prior to sealing, AECOM personnel will screen
headspace total VOCs using a PID and record the reading.  The subcontractor will then
temporarily seal the suction point with a hole covering and modeling clay. A suction point detail is
included on Figure 3.

3. Subcontractor will drill and install the temporary pressure test points at the locations designated
by AECOM.
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4. Using a digital micromanometer, AECOM will measure the pressures at each of the pressure test
points before operating the vacuum cleaner or fan at the suction point. These measurements will
be a baseline dataset and indicate the ambient depressurization produced by the environment
and the normal depressurization caused by appliances. Pressures are measured by connecting
the end of the sample tubing from a micromanometer to the pressure test point tubing.

5. The subcontractor will connect a variable speed fan or vacuum cleaner to the suction point.
Operate the vacuum cleaner or fan at a minimal speed.

6. AECOM will record the suction at the suction point in inches of water column (WC) using a digital
micromanometer.

7. AECOM will record the air flow velocity at the suction point using a digital anemometer.

8. AECOM will record the differential pressures at each of the pressure test points using a digital
micromanometer. An equilibration time must be allowed for the pressure field to be established (a
minimum of 5 minutes for the test points located the closest to the suction point).

9. The subcontractor will increase the vacuum cleaner or fan speed at approximately 0.5 inch WC
increments, as measured at the suction hole, up to its maximum speed and repeat steps 6-8 for
each desired suction level, as directed by AECOM.

10. Subcontractor will temporarily seal the suction point and pressure test points in the interim until
the SSD system installation.

The data collected from this testing will be recorded by AECOM in a field book or on data logs and be
incorporated into the SSD system design.

3.3 System Planning and Design
System planning and design is presented in this section in a generic format and is dependent on site-
specific details such as building layouts and construction details, as well as the results of the pilot test.
AECOM will perform the system planning and design work, with input from the subcontractor on
efficient pipe routing and pitching. The concerns of the building owner will be considered for the
design and installation schedule to minimize disturbances to their property and living conditions. All
work will be performed in accordance with local and state building codes.  As described in section
3.1.2, a typical design will be preliminarily developed prior to mobilization for pilot testing. Since
subsurface conditions and building footprints and characteristics at the subject properties are
anticipated to be similar, initial pilot test data from one property may be used to inform the design for
subsequent properties.

3.3.1 Suction Point Design
The number of suction points required will be determined by AECOM based on the data gathered
from the pilot test. Other information used to determine the number of suction points includes the
number of slabs in the house, the size of each slab, and the existence, location, and influence of any
interior footings, sunken or elevated slab areas, expansion joints, sub-slab obstructions, or geometry
features that may limit sub-slab outward progression of the suction field.

To assist in determining the number of suction points based on a given slab area and effective radius
a graph (Appendix B) will be evaluated.
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Soil moisture at the time of pilot testing will also be considered in the system design due to an inverse
relationship of permeability to moist soil.

A floor plan drawn to scale will be used to depict the proposed layout and location of the suction
points. Typical locations for suction point placement include:

• Center of the Slab. This is the optimal location for providing the most effective lateral suction
coverage.

• Closets & Mechanical rooms. Installations here are less noticeable and less obtrusive.

• Room corners. These locations may be boxed off to hide the obstruction.

• Stem walls. It is possible to use an exterior suction hole penetrating horizontally through a stem
wall beneath the slab, rather than vertically through the slab in an interior space. The stem wall
must be accessible from outside the house, and there must be minimal loss of pressure field
lateral limits from slab cracks or other stem wall leakage. In slab-on-grade houses, avoid stem
wall placement and perimeter wall placement if the footing is on expansive soils, or if the
foundation has questionable structural integrity.

• Garages. If the house slab is exposed at one end of the garage, or if the house stem wall forms
the lower course or two of the interior walls of the garage, the garage may provide an appropriate
point for horizontal penetration through the stem wall beneath the slab.

3.3.2 Determining Fan Size and Capacity
Several factors influence the selection of the fan or blower for an SSD system. Considerations
include:

• Airflow/suction capabilities;

• Durability;

• Purchase and operating costs;

• Noise;

• Suitability for interior or exterior use;

• Permeability of sub-slab material;

• Sealing requirements; and

• Inlet/outlet size of the fan.

The capacity of the fan will be determined by identifying the required airflow and AECOM will select a
fan with an operating point that matches the required airflow on its fan-curve. Several fan curves
presenting air flow vs vacuum are provided in Appendix B. Fans generally operate more efficiently in
the middle ranges of their performance curves. The fan or blower that intersects the sub slab flow
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curve at a higher suction and higher flow will be more effective in that soil. The required suction will
account for estimated system friction losses, as described in Section 3.3.3.

3.3.3 System Piping and Friction Loss Analysis
PVC piping is chemically compatible with the range of contaminant concentrations anticipated in these
SSD systems. In addition, PVC pipe is user-friendly and can be effectively sealed to prevent diffusion
of volatiles from the piping to the surrounding atmosphere. Therefore, PVC piping will be utilized for
the SSD system piping.

A 3-inch schedule 40 PVC pipe will be installed by the subcontractor. This pipe size is typical for radon
systems and recommended by radon fan manufacturers. A chart showing friction loss for various pipe
sizes is included in Appendix B and will be used to calculate the loss of suction due to friction for the
final design.

AECOM will also consider friction losses from bends and tees. Table 2 presents approximate
estimates of friction losses in feet due to pipe fittings by converting each fitting into an equivalent run
length of pipe.
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Table 2: Friction Loss Equivalencies of Pipe Fittings Approximate Friction Loss Equivalencies for
Various Pipe Fittings (EPA, 1991)

Pipe Diameter (in.) 1.5 2 3 4
Type of Fitting Equivalent Run Length of Pipe (ft)
Tee 1.5 2 3 5
90° Elbow 1 1.5 2 3

45° Elbow 0.75 1 1.5 2
30° Elbow 0.5 0.75 1 1.5

3.3.4 Equipment Manufacturer Documentation
Work warranties, product warranties, product literature and related information (e.g., maintenance
requirements and other related customer service requirements) will be provided in the Closeout
Report, prepared by AECOM, once the final design has been completed and actual equipment has
been selected and installed.

3.3.5 Permits and Approvals
All required building and electrical permits for installing the SSD system will be obtained by the
subcontractor. It is anticipated that, at a minimum, a general building permit and electrical permit from
the Village of Sleepy Hollow are needed. It is assumed that given anticipated system size and known
sub-slab soil vapor concentrations, off-gas treatment will not be required; however, calculations will be
performed to confirm this assumption prior to system construction.

3.4 System Installation
The subcontractor responsible for installation of the SSD systems will provide the necessary
personnel, equipment, and materials to install the systems and perform any other vapor mitigation
requirements. Homeowner concurrence for the work will be coordinated by AECOM.

Installation of the system by the subcontractor will include all materials, parts, and labor, as well as
information about fan warranties. The subcontractor will obtain all required building and/or electrical
permits and allow for final inspection by appropriate regulatory officials. AECOM and its
representatives will comply with local, state, and federal rules and regulations when conducting any
activities on-site. Upon completion of the installation, the subcontractor will clean and restore the site,
repair all damages that may have occurred as a result of site work, and demobilize equipment,
supplies, and personnel as soon as they are no longer needed at the site.  Photographs of the SSD
system installation and all work areas will be taken by AECOM during and following the system
installation.

3.4.1 Installation of Suction Points
The locations of suction points will be placed in areas selected using the methods described in
Section 3.3. These locations will also be chosen to avoid overhead obstructions (utilities, ducts, joists,
etc.). If necessary, bends may be used to offset a vertical run.
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A minimum 3.5 inch diameter hole will be cored through the slab to the sub-slab material. This will
result in a 3 inch suction hole for the SSD system. A water-cooled core drill may be used in unfinished
spaces to expedite drilling. A dry core drill or rotary hammer drill will be used in finished spaces to
minimize damage to flooring. Dust and water control using a vacuum cleaner will also be constantly
used during coring. The areas around the holes will be cleaned during the drilling and restored to the
original condition.

A cleared void space will be excavated to yield a shallow hole beneath the slab. If the soil immediately
beneath the slab is well compacted, a deeper hole may be excavated to reveal more permeable
material, if present. The portion of suction pipe extending below the bottom of the slab will be
screened to allow for backfilling of the void space with gravel, as practicable.  System piping will be
securely caulked into the slab hole with a urethane caulk.

3.4.2 Interior Piping
Design goals for the piping layout include:

· Minimizing total length of pipe runs;

· Minimizing number of bends;

· Using shallow bends rather than 90° bends where possible;

· Locating the fan at the optimal placement considering both system effectiveness and building
owner’s preferences; and

· Sloping the pipe downward from the fan to allow any condensation to flow back into suction
points.

The pipes from the suction points will be installed vertically to the ceiling joists where the horizontal
pipe runs will begin. The horizontal pipe runs will either be supported by or attached to joists at least
every six feet to prevent the pipe from sagging, minimizing the opportunity for buildup of condensate in
the pipes.

3.4.3 Exterior Fan and Exhaust Piping
The preferred and most common placement of the fan is attached to the exterior of the building.  The
fan will be placed above ground level and above the location where horizontal piping exits the side of
the building.  Additional considerations for exterior fan placement include:

· The vent fan shall be rated for outdoor use or installed in a water tight protective housing.

· The fan shall be mounted and secured in a manner that minimizes transfer of vibration to the
structural framing.

· To facilitate maintenance and future replacement, the vent fan shall be installed in the vent
pipe using removable couplings or flexible connections that can be tightly secured to both the
fan and the vent pipe.

· The fans should be installed in vertical runs of the vent pipe to avoid condensation buildup in
the fan housing.

· Vent fans shall be designed or otherwise sealed to reduce the potential for leakage of soil gas
from the fan housing.
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· A condensate bypass will be installed which provides a bypass for condensate to drain
around the fan blower.

· Fans shall be hard-wired into a dedicated electrical circuit with a power switch rated for
outdoor use. Power will be supplied to the fan system using wiring according to applicable
electrical codes.

A typical cross section of an SSD system is included as Appendix C and provides an example of a
radon fan attached to the exterior of a building.

The exhaust stack must be properly supported on the side of the building or roof with supports spaced
no further than 8 feet apart.  To avoid entry of extracted subsurface vapors into the building, the
exhaust stack will follow the guidance outlined below, to the extent feasible:

· Extend at least 12 inches above the eave of the roof (preferably, above the highest eave of
the building)

· Extend at least 10 feet above ground level,

· Positioned at least 10 feet away from any opening that is less than 2 feet below the exhaust
point, and

· 10 feet from any adjoining or adjacent buildings, or HVAC intakes or supply registers.

In addition, a vent cap must be installed to prevent infiltration of water into the SSD system.

3.5 Electrical Service, Monitoring System, and System Labeling
3.5.1 Electrical Service
Several components of the SSD system require electricity to operate including the fan blower and
monitoring system.  The required electrical permit for installing the SSD system will be obtained from
the Village of Sleepy Hollow. It is anticipated that the existing service at each residence will be utilized
to feed power to the system components.  Power will be supplied to the fan and monitoring system
using wiring according to applicable electrical codes and the wiring will be both clearly visible yet
unobtrusive to the building owner. Fans will be installed on the exterior of buildings and shall be hard-
wired into an electrical circuit with a power switch rated for outdoor use.

3.5.2 Monitoring System
A monitoring system will be installed to monitor that the system is operating properly. The SSD
system may be equipped to allow for remote monitoring of vacuum and fan operation status using
telemetry with a wireless cell. Therefore if the vacuum at the inlet of the fan drops below the set point
or there is a power outage, the operator would be notified in the event that either of these conditions
persisted for a 30 minute period.  Whether telemetry enabled or not, the monitoring system will consist
of a pressure differential gauge (e.g. a liquid manometer) to monitor the relative effectiveness of the
system at any time. The pressure tap is typically made somewhere in a vertical run of the piping.  In
order to allow for on-site monitoring of vacuum, the pressure differential gauge will be located on the
vertical run of piping outside of the building.  Additionally, an alarm indicator light will be located within
the building interior, typically by the vertical run of piping from the suction point, or near the electrical
service panel where it will be easily identifiable by building occupants. Additional information regarding
system operation and maintenance is provided in Section 3.8.
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3.5.3 Labeling
Labeling will help prevent the mitigation system from being tampered with or inadvertently damaged or
altered. The steps for labeling the SSD system will include the following:

· Label the breaker box in accordance with standard safety procedures. Electrical components
and circuit breakers should be labeled “Caution – Soil Gas Fan. Do Not Turn Off or Unplug” or
similar wording. The specific breaker or fuse powering the system should be marked.

· Label the on and off positions on the power switch for the fan.

· The piping, instrumentation, and related system elements will be labeled as belonging to the
SSD system. The flow direction should be marked on the piping.

· Label the system alarm, or a location on the system piping in the vicinity of the system alarm,
indicating what to do in the event of a system failure.

3.6 SSD System Performance Monitoring Plan
To evaluate whether the SSD system is performing as required, post-installation testing will be
performed to evaluate system effectiveness. Directly following system installation, a performance test
will be completed to verify that the SSD system is operating properly and the optimum design and
radius of influence is being maintained. Prior to sealing the pressure test points, AECOM shall verify
that a minimum of 0.002 inches of water column of negative pressure is observed beneath the slab
relative to indoor air. It is anticipated that existing temporary vacuum monitoring points from pilot
testing or system installation will be utilized to verify pressure differential.  In addition, a leak test will
be performed to check for a proper seal of the concrete slab and foundation walls as well as the SSD
system. Smoke test kits will be used to check for leaks through concrete cracks, floor joints, and at the
SSD system suction points. Any identified leaks will be sealed with an appropriate sealant (e.g.
urethane caulk, non-shrink grout).

Post-mitigation indoor and outdoor air samples will be collected no sooner than 30 days after installing
the SSD systems at the locations where pre-mitigation samples were collected in accordance with the
procedures detailed in the March 2019 Soil Vapor Intrusion Work Plan (SVIWP) and the NYSDOH soil
vapor intrusion guidance document. If the system is installed outside of the heating season, post-
mitigation air sampling shall be postponed until the next heating season.

The data collected from the performance testing will be recorded by AECOM in a field book or on data
logs and be incorporated into the Closeout Reports presented in Section 4.6.

3.7 Waste Management
Waste generated during the SSD system installations will include soil excavated from suction points
and personal protective equipment (PPE). The waste will be temporarily containerized in USDOT-
approved, 55-gallon drums pending waste characterization and appropriate off-site disposal at a
permitted facility.  Smaller waste storage containers (35-gallon drums) may be used if the amount of
waste is minimal.

All waste containers will be properly labeled to identify their contents and transported by a hauler
licensed in accordance with New York Codes, Rules and Regulations (NYCRR) 6 NYCRR Part 364
and disposed in accordance with applicable Federal, State, and Local regulations.
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3.8 System Operation and Maintenance
Recommended Operations and Maintenance (O&M) considerations are included in this section, and a
detailed O&M manual will be developed following the completion of the SSD system installations.

The system should run continuously and the system monitoring system should be checked routinely to
confirm that the SSD system is operating as designed.  In the event of a system failure, a visual alarm
will activate and a notification will be sent to the building owner by AECOM. The visual alarm will be
located by the vertical piping run from the suction point or adjacent to the breaker box that the alarm is
wired to. The following steps are recommended to be taken by the building owner:

· Chk the power to the SSD system at the breaker;

· Verify the outside switch is on.

· Check the fan for operation; and

· Contact AECOM for further assistance.

Additionally, pressure differential and fan operation status may be monitored remotely by outfitting
system instruments with telemetry as described in section 3.5.2.  AECOM will perform a routine
inspection of the SSD systems in accordance with the project O&M manual.  The routine inspection
will coincide with annual indoor air sampling at each structure. Operating status will also be monitored
via telemetry.
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4.0   Project Coordination and Deliverable

4.1 Health and Safety Plan
A site specific HASP has been prepared to outline health and safety risks and procedures for all site
workers and visitors.  Included in the HASP is information regarding physical and chemical hazards at
the site, emergency procedures and contact information, incident reporting procedures, and the route
to the hospital.  Also included in this HASP are protocols to perform the work safely due to COVID-19.
The HASP will be updated to include relevant information specific to this work plan.

4.2 Site Access
The work to be performed at the site will require access, as coordinated with the homeowner, by
AECOM and its subcontractors for proper execution of the SSD system installation. Property access
agreements will be obtained prior to SSD system installation activities.

4.3 Subsurface Locations and Utility Clearance
The locations of all suction points and other intrusive subsurface investigation points will be marked
prior to pilot testing and installation activities. If required, a mark-out service will be contacted before
intrusive work activities begin. Field changes in installation locations will incorporate available
information on utility locations. It is assumed that the current site owner will approve each subsurface
location with respect to known utilities. The services of a private underground utility locator will be
utilized if required by site-specific conditions.

4.4 Mobilization/Demobilization
Prior to the commencement of field work, AECOM will select subcontractors, and coordinate
execution of the project with the selected subcontractors to assure timely and efficient completion of
the work. Upon completion of the installation, the subcontractor will clean and restore the site, repair
all damages that may have occurred as a result of site work, and demobilize equipment, supplies, and
personnel as soon as they are no longer needed at the site.

4.5 Schedule
Each task will be initiated when preceding tasks on which the respective tasks are dependent are
completed.  Accordingly, earlier completion of specific tasks will serve to expedite the overall project
schedule.

Various schedule milestones associated with the project schedule are listed below:

· Submit the SVIMWP to the NYSDEC.

· Agency approval within 30 days of SVIMWP submittal.

· Commence field preparation activities after agency approval.
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· Field activities include:

o Complete site assessments (dependent upon site access).

o Complete utility clearance.

o Complete draft SSD system designs.

o Complete SSD system pilot testing and finalize the system design.

o Complete SSD system installation and confirm system performance.

o Remove temporary pressure test points.

· Submit the SSD System Construction Completion Report (CCR) after completing system
installation and performance monitoring.

Various outside factors that may impact the schedule include:

· Review and approval of submittals by NYSDEC/NYSDOH.

· Gaining access to properties for the purposes of installing the SSD system.

4.6 Reporting
A Construction Completion Report (CCR) will be prepared that summarizes the project and tasks
completed as part of the SSD system installation.  The CCR will include the following information:

· Overview of the SSD system and/or other measures implemented.

· Overview of the Site Assessment performed and copy of the completed checklist.

· Overview of the pilot test performed and copy of the pilot test data.

· Overview of the design

· Select photographs of the work performed.

· Performance monitoring data.

· A drawing that depicts the final layout of the SSDS installed.

· Manufacturer literature on the SSD system.

· A summary of the operations and maintenance requirements including property owner
responsibilities.

The CCR will be submitted to the NYSDEC and NYSDOH for review and approval.  A summary letter
and O&M information will also be provided to each property owner.
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House Summary Information for SSD System Installation 

 

A. General Information 

 

AECOM Staff:_____________________________________________________________________________ 

 

 

Address: ________________________________________________________________________________ 

 

 

Survey Date: ________________________________ Survey Time: _________________________________ 

 

 

Occupant/Owner: _____________________________ Phone Number: _______________________________ 

 

 

Work Number: ______________________________ Other Contact: ________________________________ 

 

 

Days / Times Available for Pilot Testing / System Installation:  ______________________________________ 

 

 

If the Occupant is NOT the homeowner, the homeowner contact information is: _______________________  

 

___________________________________________________________________________________________ 

 

 

 

B. Building Characteristics 

 

Type of Building:   Single Family  –  Multiple Family (how many?___ )  –  Commercial  –  School  – 

(circle one)        

         Other __________________ 

 

 

Style of House:       Ranch  –  Raised Ranch  –  Cape  –  Colonial  –  Split Level  –  Mobile Home  –  

(circle one) 

      2-Family  –  Duplex  –  Apartment House (# of apts ___ ) –  Condominium (# of units ___ ) -   

 

      Other __________________ 

 

 

Number of Occupants: ________________________ Number of Occupied Floors: ____________________ 

 

 

Has the building been renovated from the original construction? ____________________________________ 

 

 

Does the building have any additions? If yes how many? Describe.  __________________________________  

 

___________________________________________________________________________________________  
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Does the building have an attached garage/storage shed? __________________________________________  

 

Exterior Wall Construction:       Poured Concrete  –  Cinder block  –  Concrete block  –  Stone  –  Brick  –   

(circle all that apply) 

       Wood – Vinyl siding – Wood siding –  Aluminum siding – Other: __________ 

 

  

 

C. Basement Characteristics 

 

 

Average depth of the basement floor, below grade:    Front ________     Rt/Left ________     Back ________ 

 

Type of basement:      Full Basement ( ___ %)  –  Crawl Space ( ___ %)  – Other ( ____ %) _______________ 

(circle all that apply)                                              

 

Basement Floor Construction:     Concrete  –  Earth  –  Other: _______________________________________ 

(circle one)   

 

If present, how thick is the slab? _______________  Is the thickness uniform? ______________________ 

 

If present, is the slab:   Floating  –  On Stem Wall  –  Monolithic –  or Unknown ?  

(circle one) 

    

If present, is the slab cracked? ________________ Estimate the size of the cracks: __________________ 

 

Average area of slab: ________________________ Average area of total basement: __________________ 

 

Are there interior sub-slab footings?     Yes  –  No  –  Unknown 

(circle one)   

 

Sub-slab media / aggregate:     Gravel  –  Soil  –  Mixed  –  Unknown 

(circle one)  

 

Sub-slab moisture content: __________________________ 

 

Is the basement finished? _____________________     If yes, what percentage? __________________% 

 

What type of floor cover is present in the basement? 

(circle all that apply) 

 

None ( ____ %) –  Dirt ( ____ %)  –  Carpet ( ____ %) –   Tile ( ____%)  –  Terrazzo ( ____%)  – 

 

Linoleum ( ____%)  –  Wood ( ____ %) –  Other ( ____ %) __________________________________ 

 

What type of exterior walls exists in the basement? 

(circle all that apply) 

 

Poured Concrete ( ____ %) –  Cinderblock ( ____ %) –  Concrete Block ( ____ %) –  Stone ( ____ %) –  

 

Brick ( ____ %) –  Wood ( ____ %) –  Other ( ____ %) _______________________________________ 
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What type of wall cover is present in the basement? 

(circle all that apply) 

 

Paint ( ____ %)  –  Sheet Rock ( ____ %) –  Wood ( ____%) –  Paneling ( ____ %) –  Plaster ( ____ %) –  

 

None ( ____ %) –  Other ( ____ %) ______________________________________________________ 

 

Floor / wall joint:    Yes – No – Unknown               Width: ___________               Total Length: ___________ 

 

Describe the utility penetrations present in the basement:  _________________________________________  

___________________________________________________________________________________________

___________________________________________________________________________________________  
 

Are there any sumps, floor drains, or any other miscellaneous openings in the basement? If so, describe:  

___________________________________________________________________________________________ 

 

Is the basement humid? _______________________ Is the basement musty? _________________________ 

 

Note any additional basement characteristics: ____________________________________________________ 

___________________________________________________________________________________________   

___________________________________________________________________________________________  

 

 

 

D. Household Appliances & Bypasses 

 

Is there an air cleaning system?  Simple filter  –  Electrostatic  –  Membrane Filter  –  None 

(circle one) 

 

Location of range oven? ____________________ Gas – Electric – Propane – Other? _________________ 

Location of water heater? ___________________ Gas – Electric – Propane – Other? _________________ 

Location of clothes dryer? ___________________ Gas – Electric – Propane – Other? _________________ 

 

Are any of the following bypasses present? 

(circle all that apply) 

 

 Chimney  –  Balloon Wall Framing  –  Open Stairways  –   Laundry Chutes  –  Attic Access Doors – 

 

 Recessed Ceiling Lights  –  Plumbing Chases  –  Number of Bypasses ______________ 

 

 

 

E. Heating and Ventilation 

 

What type of heating system(s) supplies the home?  

(circle all that apply) 

 

 Hot Water Baseboard – Forced Hot Air  –  Heat Pump – Steam Radiation  –  Wood Stove  –  

 

Hot Air Radiation  –  Unvented Kerosene Heater  –  Electric Baseboard  –  Other: __________________ 
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If ducts are present, what is the primary location of the ducts:   

(circle all that apply) 

 

Basement – Living Area – Sub-Slab – Attic – Other: ____________________________________  

 

If ducts are present, are the ducts insulated?   Yes  –  No  –  Part  –  Unknown 

(circle one) 

 

What type(s) of fuels are used in heating this building? 

(circle all that apply) 

 

 Natural Gas  –  Electric  –  Coal  –  Fuel Oil  –  Wood  –  Solar  –  Other: ______________________ 

 

Where is the heating system located? ______________________________________________________ 

 

What other type(s) of fuels are used in this building?  

(circle all that apply) 

 

 Natural Gas  –  Electric  –  Coal  –  Fuel Oil  –  Wood  –  Solar  –  Other: _______________________ 

 

What types of ventilation systems are used in the home?  

(circle all that apply) 

 

 Central Air Conditioning  –  Individual Air Conditioning Units (#_____ ) – Mechanical Fans (# ____ )  

 

 (Window Exhaust  –  Window Supply  –  Bathroom Exhaust  –  Attic Exhaust  –  Range Hood Exhaust)  - 

 

 Open Windows  –  Air-to-Air Heat Exchanger  –  Other: _______________________________________  

 

    

F. General Observations/Comments 

 

Please note any additional site specific conditions, with regards to structure or habitation, that merit 

documentation due to the conditions influence on the quality of indoor air? ______________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________  

 

 

Homeowner preferences: ________________________________________ ______________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________  
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Appendix B

SSD System Design Graphs
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Figure C.1. Minimum Suction Holes Based on Effective Radius. Minimum number of suction holes based 

on effective radius of influence (or extension) and area of slab (EPA, 1991).
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Figure C.2. Fan Curves. Fan curves presenting suction and airflow for four different models of fans/blowers. Source:  Suc-

tion and air flow rates provided by Radonaway Inc. and were graphed by AECOM.
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Figure C.3. Friction Chart for Average Pipes.  Friction chart for average pipes (EPA, 

1991).
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Appendix C

Typical SSD System Cross
Section



October 2006 Final NYSDOH CEH BEEI Soil Vapor Intrusion Guidance 
NOTE:  Updates to this final guidance are available at 
http://health.ny.gov/environmental/indoors/vapor_intrusion/update.htm 

- 78 – 

 

 

 
 

 

 

Figure 5.2 

Example of an illustration showing how a SSD system works.

 

http://health.ny.gov/environmental/indoors/vapor_intrusion/update.htm
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